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Abstract of JP9038087 

PROBLEM TO BE SOLVED: To provide an 
ultrasonic probe which is capable of accurately 
determining a spot to be diagnosed by a 
diagnostician with a diagnostic part and an 
ultrasonic diagnostic device. 
SOLUTION: A magnetic film 29 is formed on the 
outer periphery of the vibrator of an ultrasonic probe 
to be inserted into the body of a patient to be 
diagnosed by applying a liquid containing barium 
ferrite as a magnetic material. In addition, the 
magnetic film 29 is magnetized at 360 poles in the 
rotary direction of the vibrator 26, and when the 
vibrator 26 is rotated, a magnetism generated by 
the magnetic film 29 is detected using a magnetism 
resistance element 30. 
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Translation of Column 4. line 34 - Column 5. line 2 

15 [0018] And a material, for example, a liquid, which contains a magnetic 
material, is applied on an outer periphery of the oscillator 26 so as to form a 
magnetic film 29 as a magnetic substance. This magnetic film 29 is 
obtained by mixing barium ferrite powder (with particle diameters set to be 
approximately 1 |j,m for preventing occurrence of a void) as a magnetic 

20 material into a solvent, and further adding urethane or the like as a binder. 
Here, a content of the barium ferrite is approximately 80%. Moreover, the 
oscillator 26 is polarized by using an appropriate polarizing apparatus after 
the magnetic film 29 is applied. The number of polarized poles as multiple 
poles is, for example, 360 in a direction of rotation of the oscillator 26, that 

25 is, 1° per 1 pole. 

[0019] Around the outer periphery of the oscillator 26, two magnetic 
resistive elements 30 (only one of them is shown in the figure) as magnetic 
detecting elements are disposed. These magnetic resistive elements 30 
changes in a resistance value according to a change of a magnetic field, and 

30 a terminal voltage thereof accordingly changes. The two magnetic resistive 
elements 30 are disposed so that a phase difference between their terminal 
voltage waveforms may be 90°. 

Translation of Column 6. line 12 - Column Z line 23 

35 

[0026] When an operator wants to see cross-sectional views of the 




examined part shown from different angles, he turns the operation dial 22a 
of the operation part 22 in a forward direction from the origin point. 
Thereby, a forward-rotation signal is output from the operation part 22, and 
is supplied to the control part 35. And when receiving this 
5 forward-rotation signal, the control part 35 supplies a forward- rotation 

pulse signal to the actuator 25 via the driving part 36, thereby rotating the 
oscillator 26 in a forward direction. When the oscillator 26 rotates in the 
forward direction, the magnetic film 29 accordingly rotates, whereby the 
magnetic field detected by the magnetic resistive elements 30 changes. 

10 The change of the magnetic field as a terminal voltage change forms pulse 
waveforms which become high level each time the oscillator 26 rotates by 1° 
as shown in FIG. 4, and the pulse waveforms are output to the 
rotational-position-detecting part 38. Since the phases of the terminal 
voltage waveforms of two magnetic resistive elements 30, which are shown 

15 by the phase A and the phase B in FIG. 4, differ from each other by 90°, the 
direction of the rotation of the oscillator 26 may be recognized, for example, 
by comparing input timing of rising edges of these phases. FIG. 4A shows, 
for example, a phase relation between the phase A and the phase B in the 
case of the forward rotation, and FIG. 4B shows the phase relation in the 

20 case of the reverse direction. 

[0027] In the case of the forward rotation, the rotational-position-detecting 
part 38 detects the rotatory angle of the oscillator 26 from the origin point, 
by summing the changes of the edge or the level of the voltage waveforms. 
And each time the rotatory angle changes, the rotational -position-detecting 

25 part 38 outputs a value of the change to the control part 35. The control 
part 35 supplies data of the roratory angle from the 

rotational-position-detecting part 38 to the display 41, and displays the data 
on the display 41. Thus, the operator can recognize the angle that the 
oscillator 26 rotates in the forward direction from the origin point as the 

30 initial position, by watching the rotatory angle shown on the display 41. 
[0028] Here, while watching the display 41, the operator turns the 
operation dial 22a of the operation part 22 back to the origin point when the 
rotatory angle of the oscillator 26 becomes a required angle (for example, 
45°). Thereby, the operation part 22 stops outputting the forward- rotation 

35 signal, the control part 35 stops outputting the forward-rotation pulse signal, 
and accordingly, the forward rotation of the oscillator 26 stops. 



[0029] In the above-mentioned case, when the rotatory angle displayed on 
the display 41 becomes larger than the angle required by the operator (for 
example, 45°), the operator turns the operation dial 22a of the operation 
part 22 in the reverse direction from the origin point. Then, a 
5 reverse-rotation signal is output from the operation part 22, and is supplied 
to the control part 35. And when receiving the reverse -rotation signal, the 
control part 35 supplies a reverse -rotation pulse signal to the actuator 25 
via the driving part 36, thereby rotating the oscillator 26 in the reverse 
direction. Thereby, in the case of the reverse rotation, the 

10 rotational-position-detecting part 38 subtracts the change of the edge or the 
level of the voltage waveforms by the magnetic resistive elements 30, and 
outputs the change of the rotatory angle to the control part 35. The control 
part 35 displays the change of the rotatory angle on the display 41, and the 
operator turns the operation dial 22a of the operation part 22 back to the 

15 origin point when the rotatory angle shown on the display 41 recovers to the 
required angle (for example, 45°). As a result, the operation part 22 stops 
outputting the reverse -rotation signal, and the control part 35 stops 
outputting the reverse -rotation pulse signal. 
[0030] When the operator performs key operation using the key board 42 

20 again, the control part 35 irradiates with ultrasonic waves from the 

oscillator 26 as mentioned above, and obtains data on a cross-section rotated 
by 45° from the previously obtained cross-section of the examined part. 
Then the control part 35 supplies the obtained cross-sectional data to the 
image processing part 40, allows the image processing part 40 to perform a 

25 similar process, displays a new cross-sectional image together with the 

rotatory angle of the oscillator 26 on the display 41, and writes and store the 
data into the storage part 39. 

Translation of Column 9. line 6 - Column 10. line 3 

30 

[0039] FIG. 6 shows Example 3 of the present invention. Here, 
description on the parts that are same as those in Example 2 is omitted, and 
only the different parts are described as follows. In FIG. 6, a limit switch 
49 is provided to an ultrasonic probe 48. The nonvolatile storage part 44 is 
35 removed from the structure of the image processing device 46 of Example 2 
shown in FIG. 5, and an output terminal of the limit switch 49 is connected 



to the input terminal of the control part 35, thereby structuring an image 
processing device 50. 

[0040] The limit switch 49 is provided near the outer periphery of the 
oscillator 26, and is structured so that a protruding part (not shown in the 
5 figure), which is provided to the oscillator 26, may press and switch on the 
limit switch 49 when the oscillator 26 comes to a certain position. The 
limit switch 49 and the control part 35 compose a rotation control means 51. 
The rest parts are structured similarly to Example 2, and the 
above-mentioned parts compose an ultrasonic diagnostic device 52. 

10 [0041] Next, the operation in Example 3 will be described as follows. 
When the ultrasonic diagnostic device 52 is powered on, the power 
monitoring part 45 cancels the reset of the control part 35 after several 
hundreds milliseconds from the time when the direct voltage level is 
detected to reach the predetermined value. When the reset is cancelled, 

15 the control part 35 supplies a forward-rotation pulse signal to the actuator 
25 via the driving part 36, thereby rotating the oscillator 26 in a forward 
direction. While the oscillator 26 rotates, the protruding part comes to the 
position for pressing the limit switch 49, whereby the limit switch 49 is 
switched on and an output signal is supplied to the control part 35. 

20 [0042] When receiving the output signal, the control part 35 supplies a 
reverse-rotation pulse signal to the actuator 25, thereby rotating the 
oscillator 26 in a reverse direction. Then, a pulse signal on a 
reverse -rotation side which is output from the magnetic resistive element 30 
is supplied to the rotational-position-detecting part 38 via the amplifier 

25 circuit 35, and the rotational-position-detecting part 38 supplies 
rotational-position data to the control part 35. When the 
reverse-rotational-position data, which is supplied after the control part 35 
receives the output signal from the limit switch 49, gives a constant value, 
the control part 35 recognizes that the rotational position of the oscillator 26 

30 reaches the origin point, and stops supplying the reverse-rotation pulse 

signal to the actuator 25, thereby stopping the movement of the oscillator 26. 
The rest of the processes of the usual diagnostic examination are conducted 
thereafter in the same manners as Examples 1 and 2. 
[0043] As mentioned above, according to Example 3, the control part 35 

35 keeps rotating the oscillator 26 in the forward direction from the time of 

power-on and until the limit switch 49 is switched on. And when receiving 



the output signal from the limit switch 49, the control part 35 starts to 
rotate the oscillator 26 in the reverse direction by a certain angle so as to 
stop the oscillator 26 at the origin point. Therefore, even if a power failure 
occurs during the diagnostic examination, the rotational position of the 
5 oscillator 26 returns to the origin point each time the power supply is 

recovered, thus there is no need to check the rotational position just before 
the occurrence of the power failure, thereby obtaining a similar effect as 
Example 2. 
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[0 0 3 3] fct, tgSl^-2 6©[5]efiei:, 
7*W 4 1 ica^^^/cKfS®^— * iMra*lc*ft£ 

ttfffl3aMfF/y90lK>**B89«rje. 

5„ 
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[0034] hi 5 itt&m<Dm2 ■mm\*7Fir^<Dx-$> 
«usu uTWzzm&vsmrz. bis 

T'< y * T y 7"^ tvfc S R AMri> ib ftS^SIttlEtggfl 
«U4 5©y-fey Hf-^WTJ^tt, miJWFP3 5©yt-7 

-flBiJfefcs. eu^sBftfeiia^e4 6S:«^;bT*j 

"9 , g§JS7-p-y2 0 ir*lOS^fe^W^M4 
[0 0 3 5] »2*iife^J(50^ffl*Ift^-t-5 <) ^2 

msDnvmmt&T- ? ^mm*. m 1 m t i^^tc^ 
«ttHft*s*jwaj3 5icu«Tr*. w. masismsMs 

[0036] mi?IiSia54 5 j45(±J73 Lfc^lWf tl:io 
30 TfiR^asASi:. m<J^**HS3 5{*. IElitgi53 9<OgBtSf*3 

^-t$j5^s!j^2 eromiEffie^— ^^-ttomte&e^ 

JSUfc^-WnBiaffik^-^*:. ft*>{-^»«tSiEtSSi54 4 
-e" a left Z> t , «#fe^»f»^ 4 3 (^«tfe^^Jhi-5o 

& t -r&m&ti* k 4 2 srsi^rs - 1 

tiot, $ij^3 5tt. ^»^4ffit6gB4 4CD[e]iSf4 
40 TI21SSIJ3 9Jht:*EjifU iSaiLfcT*— ^Sr^w 

[0037] w±»j; 0 mm. 
m-fz> t . ltv >7c^ni^- 2 6 wmtefig^ 

-^??:>F#^ttsEti:^4 4iz&i2J>&mz-£ZJ: oizm 
[0 0 3 8] fct. mg ! fe.-7a-72 0<D$&iM2 1 
50 «*s«iufc»^-et, ^Hd^^-f5«firo®|)^2 6 




CO 
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I*" [0039] H6 lttWA<Dm 3 m&m*jfrfh<OX~»> 

0 ,\ US 2 HJ&^J i R-a^ciilBJHWrtt UTfftWS: 

14, ffi^K7°n-y4 8lcy?7h^ y?"4 9iflS|W* 

e>nrv>6o ^lt, m^\^rt^,2^m\(^mmim uo 

9 , !/ 5 y h** 3^4 9©tW3i*W*llPJWSl53 5<OA 

jwsmcss&sti,. m&ayiSiB 5 o mmfctsfrT*, > 

So 

[0 0 4 0] y Sy h-X-f s/^4 914. igltj^2 6<7>#- 

HWStBdRW-btt-ciBO, a»?-2 6a*-jfe{fe«*-eEi 
(Bf* i , SMriF- 2 6 tciStf &ivcv *5BK* Lfcv 
gf5f-4 oTjfffi$nT^-v$4x^> 4 5 KlftSSfi/CV » 
5o y h*^3^4 9&U«W»tt3 5r4, EHE 
^Hm^5 1$H**LTV*3„ *0>MUttlt2 3fettM&RI 20 
-(^5feT-fc 9 , WStStittffil 5 2 LT 

[0041] m3mmm<oftmzmi-rZo 

«3»WaB5 2^«BWH5£A$*L5fc, @!Si£SIS|54 5 

«10 0m»ftt.\*J«|i3 50y-ty b£8PH-5o' 
*J»&|S3 5{4, y-fey Wtt«3 6S: 

5 t , •twISBSBaK'as-C Myh^7f49 SrJf JE 30 
-rSfiglCJfe^rifCj:?), y 5. y y?"4 9»4^" 

[0042] JMfflft 3 5 (4. ttWMttWtkt* 

■c«w*2 6*iSMB$-tt-4. -rat, affi£i7L^^3 0 

a*UtfJl-5 iS»tetB!JW^^W-^{f -^4iStilH]8S 3 N 5^^ UT 
[Eief4B^ffi|fi5 3 8 feix, iBNEftdBtfetttiff 3 8 
14, EKEttB^— ^*«WSiI3 5(C-5-;t5„ $j»ft3 5 
J4, y 5 y y^4 9©Uy3ft*SfB«Ufc«W>t> 

1 mm 2 uas^i i pwKcmxh-s. 

[0043] JW±<£>4 9 t-M 3 SUSMc 4*U4\ ffrJfPgB 
3 5£, maS^SA^St^tf^ 6£y 5: y 
y?"4 9^^-v$nS*X'iEfe$-yr-C. Ms/ y 
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<. »2HJS0iJi:P«(75^d5#f>tt5o -J 
[ 0 0 4 4 ] El 7 (4*5IKwm 4 SQfetf'ter^t 
9, WlStttPJilBH-j^cttR-^S^b-aBIMS: 

$L-7a—75 3lCfeil/^Tf4, 7^f*x-^2 5^ 
SP2 2fdiBaSnTi3t), 79=f-=.*-—9 2 5«^D]it4 
fclBBHF-2 6<£>I§BEtf»<fc4:l4. 7 u^voOu-yV-t 5 4 
lc<toT^$tlTt^ 0 ^«4^1l©fe^Ji:P-« 

[0045] £JLL<£>4 5 fi«l«UfcSS4SBfefi»]lc: i*v 

i4\ •fc<Tmm:m-z>» sp*>, ^isyswci*;v>T{4, 

8^0-^2 0C05fe4^2 1 (cffig^tvcv VfcTy 
^-^—9 2 514, SS4!^#J-ef4J&fNH32 2(ciEgL 
fcci:K4 9, S : g : feyn-y5 3«755fej^2 1 £4 9 

/M^«/«-f3 r so-e, 2 1 *«^»r 

[0046] *»Wf4±IEL*»oBaffif=IE*Ufc3a(6tHJ 
(CtfO^-Ul^^n^ fcco-CI4/£ < , iSfc^i 5 ftWM^k 
-?SbZ>„ 7?3-*.3L—?2 5<DY/i'?ii^3i-tZ>i&£- 
14, 7^f=x-^ 2 5©^tWfti:tgl^2 6 irW^fC 
»«»S^H-5«lf«t LT"b&V\ H4 (a)M 

(b) tc^-r^ffis^-7-3 Q&mttz>wma&o>A 

tSRVBffi©EJERt«aME<OfiSiBfl«l4. (a) 4: 
(b) ir^f^-54 9ir1SJ5KLTt^\ M2^gtefiiiJ 

[0047] |S1tSP3 9(4SRAMT'feoT , b^V\ 

wm±mm^$kte/< v?7 ^^titz s r amicus r 

4:*l<, EEPROM-C^Tt^', ®g^.*I54 5 
»ffi^)iSH 1 i4$iJ^paS3 5(DA^»^i-SgBnbT, M 
3 5(4, mStIS|54 5<D&tm-%r*#-V >-^T'^P 
5lcLTt^V\ m4»S0iJtctJ^T, Hyh 
Myf4 9i«*>*lxfci4B-C7iSfr3 t 2 6 co|Hl$5=Srf? 

[0 048] t&f£&B2 2*>f>^yw^3i>'3— ^{^4 9 

&B3 6 Sr^ LtT^f-ax- 9 2 5 }C-5-;L5 4 b (cLT 
>bS</> 0 7^^x-?2 5©ftb!)IC. t*5ta»ffi:l^ 
Hy-EHST"— y 7St>Ts]|s[7-<ir8^fflV^T^tH L 2 6 

^ffl!2 9cO«f^^:{4, lttSO, 1,84 9 
*t<SU<»4^ft<<C*45K:UT'bai/\ fi£ 

ismi^^?^!^ McRfe-m-cfc&v^ ^2 
=f—9 ttwmagmn 4 a u a.o, ®»]^ 2 
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[0 0 4 9] 

[00 50] 2 flalfcraffififc^n — ^{C ±nii. ID 

awawtjsfr?-*:. (ttraA&&Me< tt2«is<D^m 
[0051] ttsmstim&iem^a—^ic&tifz 

[0 0 5 2] »*«4iEl£ro^lS^fSetC«ttlft 
W*a 1 3 ©m;h^*l|E*W>«Wte/n — T'ris^tT 20 

ffittWfcT*— *«:HtfjU M$3M3:£:, j&ffi&fiftrog] 

[oo53] if *ii 5 iE*c«a^^o«f^et- ctnii, 30 



W9-3 80 8 7 
12 

bB.<'lZ&Wi$:ffim-Z z. t &xz a. 
[0054] ft** 6 fsttroegtt&Si^tw 

[mil #5mttimwj0&&&7B—7<zffigm 
[1212] 

[HI 3 1 WJKWSMiSrS^ny^ia 

jgB-c. (a) {»s<75#3-, (b) tti£&5©#s- 
[0 5 ] *m\<»w, 2 sttftwfe^tia 3 m 

[06] 4W<0|B3|Sfe9J^r^3ffiSSa 

[m 7 1 *mt<z>m 4 lafiw&^-tia i^b 

[[218] t^JKiOS^T-a -y»^Sr^-r±Wa 
[HI 9] SffiaffiiEia 

[^COfftPJ] 

2 0llil : $t7'p-/, 2 6 tt&BFj&JBft?-. 2 9111 

. 3 5npwm m&fm > 3 7i*flHa§B& cm 

8b \ Al&F^x-fW, 4 3 ttfflft&WlgB. 4 
4«5F»58tSEI«ft PFW58ffiE»¥«0 . 4 5 {4^21 

4 8{*g ; griS^'o— ^, 4 9IWS y yf- y 5 1 
BENEMHTft. 5 2 sia^jS^W^S, 4 71 
5 3(*g^2g^n-^^^- 0 



[Ell] 



[[214] 




n— 



(a) 
2US 



oo 



h n 



JZL 



n n n 



(8) 



$WP9-3 8 0 8 7 




37-+- * m m m I 



M3] 



20 



-30 



s ft * 



25 

_1_ 



28 



3S— BOH 



ft * tt 



,353W*« 



41 



39 — | e ta I 40 a**- * 

1 J Jnueo 



-22 



,32 



"42 



/ ; 

43 a»R»«raa . 



[0 5] 



[16] 



37 



20 



mmtsafr I — -30 



T 

26 



25 



SA? f 79+*.**-9 I 

_J — 



m a 



38 



36— [ 



e n * 



it fit 35 



-22 



mum 
3 — f — 



45r ufima 



35 41 



* [ *-*-| 



* bum 



ra * m 



/ 



•42 
/46 



47 



4Ba««^p-^ 



^26 



i* fi 0 



a b -r- 



^T9 + *x--9 | 



36 



» ft « 



^22 



\ e n a 



"2 



*-«K~ K |_f 42 
SO 



B tt * J— 39 



a 40 



C9) 



«fi¥9-38087 



imi] nasi 




[129] 



A 8 v 5 



